In the year 1665 Sigismund Elsholtz first attempted intravenous anaesthesia by injecting a solution of opiate to obtain insensibility. It 
It was during this time that Bier studied regional intravenous anesthesia of the limbs. A variable amount of 0.5 per cent. novocaine was injected into the veins near the site of the operation. The blood supply at each end of the limb was occluded to keep the novocaine in the veins. In five to ten minutes anaesthesia was complete. From 25 to 200 c.c. of novocaine without adrenalin were required, according to the size of the limb. The method is more successful for operations on the arm, particularly the forearm.
Here is a brief description of the technique used by Gwathmey of America, when he injected 5 per cent. to 7.5 per cent. solution of ether in Ringer's solution.
Thirty minutes before the operation a hypodermic injection of morphine sulphate grs. i/6th, atropine sulphate grs. I/iooth, scopolamine grs. /iooth was given. The solution of ether with filtered sterile Ringer's solution at a temperature of 85°F. was thoroughly mixed in a reservoir placed 8 feet above the floor. A superficial vein which was away from the operator had to be used, and if the elbow was selected, a padded splint was passed beneath the patient and the wrist was bound to it. The skin over the chosen vein was sterilised and a small incision was made and the vein lifted out.
The vein was then cut and the cannula inserted and tied in place. The fluid was allowed to flow through an indicator containing a pipette, down through rubber tubing into a blunt cannula until there were the usual signs of anaesthesia. When directly with the needle, and this position is used for continuous saline-glucose infusion. When the control is turned to the right, the other lateral feed communicates with the flask containing pentothal, and the syringe can thus be loaded with a further dose of anaesthetic, which may then be injected through the needle by turning the control to the mid-position.
In serious cases a patient can have blood transfusion through the operation with pauses for anaesthetic administration. Similarly, for any emergency, the syringe can be used for giving stimulants, such as coramine or alpha-lobeline; and here an advantage of the apparatus is that only the smallest amount necessary of the drug need be given, since it is accurately measured and reaches the vein direct. We have found the administration of continuous saline-glucose infusion during operation of the utmost importance in some of the " poor risk " cases. Dehydration is combated and shock is largely abolished. Only in very severe cases have I used continuous pentothal for chidren where a drip saline-glucose infusion has been started some time previous to the operation and in these cases an extraordinarily small amount of pentothal has had to be used. In the majority of cases small doses have been given intermittently followed by nitrous oxide and oxygen.
It is worth while at this point to describe the experience gained with regard to war wounds.
In France pentothal was used in large quantities by itself to enable the medical officer in charge to do what he could in the front line and, during the retreat, he was able to put the patient into an ambulance or lorry whilst in a somnolent state, so as to get him back to the coast with the minimum amount of pain and discomfort.
In cases suffering from bombs or burns, especially the latter, it had been the practice to give grs. 4 to 2 morphia. When admitted to the theatre he was given atropin grs. I/Iooth, anti-tetanic serum having been administered in the wards previously. A small dose of pentothal, say 3 to 5 c.c.,was given into a suitable vein, sometimes in the leg, if the arm had been severely burned. As soon as the patient was asleep the clothing, etc., could be removed, the patient cleaned up and, if necessary, a few more c.cs. given whilst the affected area was treated. Shock seemed to be diminished in all these cases. This was strikingly so in all severe wounds caused by bomb splinters or masonry. In more serious wounds an induction of pentothal was given and the anaesthetic was carried on by means of nitrous oxide and oxygen. The blood pressure was taken before and after the operation and whilst recovering in bed. When it started to drop, plasma was given in case of ordinary shock, and this had a most beneficial effect. In other cases where the patient was severely shocked either due to wounds or to haemorrhage, a saline and glucose drip was started in the ward, which could be changed, according to the reading of the blood pressure or the condition of the patient, to whole blood or plasma.
Chest complications were negligible and the reduction of post-operative shock was particularly remarkable. It was felt that this was entirely due to the barbiturate.
Research work on the possibility of shock being entirely eliminated by the use of pentothal, etc., is now being studied. It is sufficient to add that the general expression by all surgeons is that pentothal has been most beneficial for all cases suffering from severe burns.
RESULTS AND CONCLUSION.
The results have been most gratifying and out of the large number of cases which have been given barbiturates, there have been no fatalities. The patients are quite willing to have another operation, providing the same type of anaesthetic is used again. There has been no serious case of vomiting and often where there has been slight nausea this has been probably due to the effect of the omnopon and scopolamine and it is quite true to say that the proportion of this type of case is considerably less than with any other anaesthetic. MAY, 1941 In conclusion it is my firm belief that pentothal is the anaesthetic of choice and is an extremely useful addition to the surgical armamentarium provided reasonable precautions are taken. The drug should never be used single-handed, unless conditions specially demand it. It is safer to have someone supporting the jaw whilst the anaesthetic is being administered. The patient's airway should be continuously maintained. Precautions as for any other anaesthetic should always be at hand, namely, an apparatus like the McKesson, Magill's tubes, suction apparatus and all the necessary cardiac and respiratory stimulants.
As long as it is recognised that the induction period is as quick, if not quicker, than the nitrous oxide one, there should be little danger of students being taught how to use it, provided they have a good grounding in dental anaesthetics.
